Introduction
In the process of making a micro electro mechanical systems (MEMS) block by stacking Si wafers effective for dissipation, prevention and dispersion of heat, in the threedimensional direction, through-holes are made in the Si wafers first. Then, Boron (P++) is diffused on the wall surfaces of the through-holes to form shield layers, and different functions are built in each wafer. •E 2HF •¨2H++2F-
•E Si+2F-
A photograph of the cross section of the formed through-holes is given in Figure  5 . 
2 Water glass bonding 4),5
)I f residual stresses exist on the joints in the process of fabricating a three-dimensional integrated block, it becomes impossible to fabricate the block with good accuracy because peeling or deformation results. To solve this problem Low-temperature bonding was selected. Much water glass is used as the solvent to solidify silica sand when making casting molds. Solutions of sodium silicate, ammonium silicate, aluminum phosphate, etc are available for water glass. Here we describe an example using sodium silicate (SiO2 = 36%, Na2O = 18%) supplied by Kanto Kagaku Co., Ltd. This is highly viscous, milky white liquid that is well soluble in water. The leak rate after the bonding was completed, was 1x10-10 Pa • m3/sec when the caps of 0.32 mm seal width were joined ( Figure   6 ). Moreover, eight 4-inch Si wafers, for example, could be joined. However, it should be noted that a water-absorbing porous film such as SiO, needs to be formed on one of the wafers to be joined to obtain a sponge effect. (1) Protection circuit elements against mechanical breakage, (2) Enabling every layer to enclose different type of gas, (3) Preventing disturbance from the outside of the block.
Conclusion
Success in the forthcoming age of multi-media equipment will depend on how to process much information in a short time. With regard to semiconductor devices and microelectronics packaging to support such information processing, it will be very important to accomplish ultrahigh-density integration (three-dimensional integration) and miniaturization of wiring. In this paper, we introduced three constituent technologies:
(1) Optical excitation electropolishing technology of forming through-holes (2) Low-temperature water glass bonding technology that ensures high gastightness (3) Molten metal suction method that makes it possible to accomplish bumpless three-dimensional wiring at a time and showed that ultra-high-density three-dimensional packaging at wafer levels is feasible.
In addition, the integrated block using these technologies can ensure the excellent gas tightness and protects the built-in functions against disturbance and mechanical shocks (self-package structure). 
